Some patients with an ileoanal reservoir have a high defecation frequency, despite a good anatomical result and the absence ofpouchitis. This study aimed to determine whether variation in function is related to a difference in small bowel motility proximal to the reservoir and if small bowel motility is propagated into the reservoir. Ambulatory small bowel and reservoir motility was studied for 24 The origin of periods of rhythmic reservoir activity is unknown. They may originate in the reservoir itself, deriving from the myenteric plexus ofthe reservoir ileum in isolation from the proximal anatomically intact ileum. Alternatively, they may be clustered contractions or migrating motor complexes (MMCs) which have been propagated from the proximal small bowel into the reservoir. A third possibility, that small intestinal motility proximal to the reservoir is a factor influencing frequency, has not been formally studied.
Restorative proctocolectomy is now well established in the management of ulcerative colitis and familial adenomatous polyposis. Most patients have good function with a bowel frequency of six or fewer motions per 24 hours, the ability to defer defecation, and good continence. ' A few patients, however, have a poor functional result, especially high stool frequency, despite having a reservoir of good capacity, normal sphincter function, and no inflammation. '3 The high frequency in these cases might be explained by a large stool volume. Alternatively, small bowel motility characteristics may be different to those with a lower frequency of defecation. There is, however, little data to support this view. We have previously studied prolonged ambulatory reservoir motility in 12 patients. 4 The major features of the recordings were large isolated contractions, periods of rhythmic activity lasting 18 seconds to 18 minutes, and random isolated contractions. The same pattern of motor activity was observed in patients with good and poor function, although the number of patients studied with poor function was small, possibly obscuring quantitative differences. Lastly, there may be differences in small bowel motility proximal to the reservoir which influence reservoir behaviour.
The origin of periods of rhythmic reservoir activity is unknown. They may originate in the reservoir itself, deriving from the myenteric plexus ofthe reservoir ileum in isolation from the proximal anatomically intact ileum. Alternatively, they may be clustered contractions or migrating motor complexes (MMCs) which have been propagated from the proximal small bowel into the reservoir. A third possibility, that small intestinal motility proximal to the reservoir is a factor influencing frequency, has not been formally studied.
This study aimed to determine whether small bowel motility is an important factor in the frequency ofdefecation after an ileoanal reservoir has been created. Small bowel and reservoir motility were compared in two groups ofpatients who were prospectively selected as having a low or high bowel frequency. We also wished to determine whether proximal small bowel motility was propagated into the reservoir and whether the presence or absence ofsuch propagation influenced the clinical outcome.
Subjects and methods

SUBJECTS
Twelve patients were prospectively selected for the study on the basis of their clinical function (Table I) .
Goodfunction (low defecation frequency) These patients had six or less bowel actions for 24 hours without medication, incontinence restricted to minor episodes of soiling not more than once per week, were able to defer defecation for more than 60 minutes, and were able to defecate spontaneously.
Five patients with good function (three men, two women) aged 32-56 (median 46) years were studied 15-64 months (median 24) after ileostomy closure. Three had W reservoirs, one a J reservoir, and one an ileoanal Kock reservoir. The original disease was ulcerative colitis in four and familial adenomatous polyposis in one. At the completion of the study standard laboratory static measurements ofanal manometry and pouch pressure-volume characteristics were assessd, using methods previously described.. Anal manometry was performed with a closed, water-filled microballoon using a stationary pull-through technique. The maximum resting pressure and the maximum squeeze pressure were both determined, the latter recorded as the increment above the resting pressure.
Pouch pressure-volume characteristics were measured using a compliant condom filled with water at a constant rate of 50 ml/min. The distending balloon reached a maximum pressure of 20 cm H20 ex vivo. The volumes and pres- For the purpose of analysis, each study was divided into diurnal and nocturnal periods. The diurnal period was defined as the period of recording between the documented time of waking (usually 0800 h) and going to bed (usually 2300 h). The nocturnal period was taken from 2300 h to 0800 h, and during this time the subjects fasted.
Small bowel activity was analysed to define periods of: (i) phase 1 activity -quiescence (absence of motor activity); (11) phase 2 motor activity, characterised by irregular contractions; and (iii) phase 3 activity, regular contractile activity at a frequency of 11-13/min, lasting at least three minutes. These represented the migrating motor complex (MMC). They were classified as either propagating, if they progressed caudally to be measured in at least three transducers, or non-propagating if they were recorded at only one transducer site (although these may have propagated over a short distance).
During phase 2 activity, the record was analysed for the presence of discrete clustered contractions (DCC), defined as rhythmic bursts of phasic contractions of duration shorter than three minutes and occurring with a much greater periodicity than phase 3 (MMC) contractions. The record was also analysed for prolonged propagated contractions (PPC), defined as single pressure waves, propagated over at least three sites, with a duration longer than the usual ileal slow wave, often lasting 20 to 30 seconds or more, with pressures up to 100 mm Hg.
During the nocturnal fasting period of 2300 h to 0800 h, the durations of phases 1, 2, and 3 activity were determined. The MMC cycle length, defined as the interval between two successive phase 3 activity fronts passing the most proximal transducer was defined. Lastly, the duration and extent of aboral propagation of each phase 3 (MMC) activity front was determined.
STATISTICAL ANALYSIS
Comparisons between patients with good and poor function for the parameters measured were performed using the Mann-Whitney U Test. A probability of less than 0-05 for deriving an answer was regarded as statistically significant.
Results
STOOL FREQUENCY AND VOLUME
The number ofbowel actions in 24 hours for each group of patients is shown in Table I . The total stool volume over the 24 hours was the same in both groups, but in the group with poor function the volume of each bowel action was significantly smaller.
STATIC ANAL MANOMETRY
Anal sphincter pressures were within the normal range for our laboratory in both groups of patients. The two groups did not statistically differ (Table I) . RESERVOIR 
SENSATION
The reservoir volumes required to produce sensations of initial filling and urgency were not statistically different between the groups. The maximum tolerated volume was significantly smaller in the group with poor function (Table I) . The velocity of aboral propagation of the MMC activity front was similar in the two groups. There were no significant differences between the groups in the distance of propagation of the MMC, the proportion of MMCs reaching the distal transducer, or the originating sites of the MMCs (Table IV) . These features suggest that the characteristics of the MMCs were similar for the two groups of patients. Figure 2 shows multiple MMCs in a patient with poor function.
RESERVOIR COMPLIANCE
No difference was found in the number of PPCs or DCCs between the two groups (Table  V) .
Daytime activity (0800 h -2300 h) (Fig 2) . At the most, therefore, less than 2% of all MMCs propagated into the reservoir. No DCCs were transmitted into the reservoir. In one subject only, who had good function, multiple PPCs were transmitted into the reservoir (Fig 3) . defecation. Defecation usually occurred during phase 2 or phase 3 activity, which are the times when transit occurs. This is despite the short duration of phase 2 activity at night in these patients (Table III) . Reservoir motility changed from quiescence to increased contractility before each defecation. This period ofincreased activity was significantly longer (p=0003) in the group with poor function (Table VII) .
SMALL BOWEL MOTILITY IN RESPONSE TO ARTIFICIAL RESERVOIR DISTENTION
When the reservoir was artificially distended during the compliance study at the completion of the ambulatory period, there was no observed change in the recording pattern of the small bowel proximal to the reservoir.
RELATIONSHIP OF RESERVOIR CAPACITY TO NOCTURNAL SMALL BOWEL MMC FREQUENCY
There was no significant correlation between the frequency ofnocturnal MMCs and the maximum tolerated volume of the reservoir for patients with good function (r=0-68, p=0-21), poor function (r=0 10, p=0 84), or for all patients (r=-0 55, p=0 63).
Discussion
The study has shown significant differences in the small bowel motility pattern between patients with good and poor reservoir function. In particular the number of MMCs during the nocturnal fasting period was noticeably increased in those with poor function. This increase involved both propagating and non-propagating MMCs. As a result the interval between MMCs was shorter in those with poor function.
These differences occurred despite a total stool volume which was almost identical in the two groups of patients. The altered pattern of small bowel motility is therefore unlikely to be related to an increased fluid or secretory load.
These differences in small bowel motility may be related to increased stool frequency in several ways. The altered motility may be primary, resulting in more frequent deliveries of small volumes of fluid to the reservoir. This motility difference may have preceded the creation of the reservoir. Normally there is a substantial variation between individuals in the number of frequency of the MMCs they generate. This may be of no or little consequence if the colon, with its large absorptive and reservoir capacity, is in situ, but removal of the colon and its substitution with the ileoanal reservoir may unmask the effect of this individual variation in small bowel behaviour.
Evidence supporting differences in small bowel motility that result in different patterns of defecation comes from Kellow et a/f who performed 24 hour ambulatory small bowel motility studies in 20 patients with the irritable bowel syndrome. Those with diarrhoea predominant syndrome had significantly more frequent small bowel MMCs than healthy control subjects.
A second possibility is that the difference in I small bowel motility occurs after creation of the ileonal reservoir. Differences in reservoir function, which manifest as different frequencies of evacuation, could then also feed back to the proximal small bowel via intrinsic neural pathways to modify its behaviour. A prospective study of small bowel motility before reservoir creation would be the only way to establish which of these processes is responsible. A further possible explanation for the differences in reservoir function and small bowel motility is that the two are epiphenomena. Differences in bowel frequency may relate to differences in reservoir construction or function simultaneous with, but not related to, differences in small bowel function.
Two previous studies of small bowel motility in patients following restorative proctocolectomy failed to show any difference in MMC frequency. '9 In both studies, however, patients with an ileoanal reservoir were compared with normal healthy subjects without reservoirs, and no discrimination on the basis of clinical status was attempted. In the study by Chaussade et al,8 only jejunal motility was considered and was investigated for a period of time (four hours) which would be insufficient to detect differences in small bowel function. In the study by Stryker et al.9 the non-ambulant recordings were for a longer period of time and both jejunal and ileal motility were studied. The periodicity and other parameters of the MMC were not significantly different between patients and healthy subjects.
In the current study, the total stool volume and radiological size ofthe reservoir in the two groups were similar. Differences in the maximum tolerated volume may therefore relate to altered reservoir sensitivity rather than reservoir size. This altered sensitivity may co-exist with the small bowel motility disturbance which we have observed.
When testing reservoir distension characteristics, the volume required to elicit an initial sensation and a sense ofurgency were also similar in both patient groups. The volume required to elicit a sense of urgency was well above the relatively small volume passed by the patients with poor function. Therefore, although the reservoirs with poor function had a reduced maximum capacity, this may not be a critical factor as stool volumes in both groups of patients were well within the maximum tolerated volumes.
The major difference defined in this study between patients with good and poor function relates to nocturnal motility patterns. Unfor In this study the pattern of reservoir motor activity seemed to be independent of the pattern of small bowel motility proximal to it. But increased reservoir activity preceding defecation was associated with late phase 2 or phase 3 (MMC) activity in the small bowel proximal to the reservoir. This probably reflects reservoir filling, as most of the aboral movement of intestinal contents occurs during phase 2 and phase 3 motor activity. Any assessment of reservoir activity should bear in mind that the pressure probe may miss some motor events because ofthe large cavity size.
The sensation ofan urge to defecate was always associated with increased reservoir activity, which is therefore likely to reflect distension of the reservoir and not proximal small bowel motility. Defecation occurred by a valsalva manoeuvre.
In addition to the pattern ofintestinal motility, changes in pouch tone, which relate to altered proximal. small bowel motility, may also be important contributors to function. A barostat positioned in the pouch would be required to assess this.
In summary, differences in small bowel motility have been identified in patients with high and low bowel frequency after ileoanal reservoir creation. Futher studies are required to determine whether these existed before reservoir creation.
